Steady-state kinetic analysis of ATP hydrolysis by the B protein of bacteriophage mu. Involvement of protein oligomerization in the ATPase cycle.
The DNA strand-transfer reaction of bacteriophage Mu requires Mu B protein and ATP for high efficiency. These factors facilitate the capture of target DNA by the donor protein-DNA complex. To understand the mechanism of the Mu B ATPase cycle in the Mu DNA strand-transfer reaction, we undertook a steady-state kinetic analysis of Mu B ATPase. The results reveal complex properties of the ATPase activity; Mu B protein oligomerizes in the presence of ATP, and ATP hydrolysis by the Mu B ATPase is stimulated by the protein oligomerization and shows a positive cooperativity with respect to ATP concentration. Mu B ATPase activity is also modulated by DNA and Mu A protein. DNA alone suppresses the catalytic activity of Mu B ATPase, whereas DNA enhances the apparent binding affinity for ATP. In the presence of Mu A protein together with DNA, however, the catalytic activity is greatly stimulated. Based on these results, we propose a working hypothesis in which oligomerization of Mu B protein plays a key role in its ATPase cycle.